Creating a team of nurse practitioner/physician assistant providers with a supervising physician is one potential model to extend limited physician resources for those medical specialties such as neurology, whose outpatient access is suboptimal. We offered new patient appointments with the access team. Monthly lead time (time to third available appointment) revealed that overall new-patient access improved from an average time-to-appointment wait of 299 days down to 10 days. Patients completed an anonymous satisfaction survey about providers before and after the launch of the new access team; the results demonstrated preserved patient satisfaction with providers in this new team-based model. T imeliness of care is an essential element of a quality health care system. 1 The ability to provide timely outpatient appointments with a medical provider is a principal component of timely access to care and patient-centered care. Lead time (time from when a referral is placed until a patient is actually seen, measured as the number of days until the third available visit) is a standard means to quantify timely outpatient appointments. Lead time varies considerably depending on the type of medical care sought, the geography in which a patient lives, and the type of patient insurance.
Nonphysician clinician providers currently are used widely in the United States, accounting for an increasing share of outpatient care delivered. 5 A total of 59.8% of family physicians use nurse practitioners, physician assistants, or certified nurse midwives. 6 Nonphysician providers have been widely utilized in specialty care as well. Some of the more recent published examples include palliative care, 7 cystic fibrosis, 8 otolaryngology, 9 and pediatric neurosurgery. 10 A total of 31.6% of neurology practices in 2010 reported employing nurse practitioners or physician assistants, with 84.5% of them seeing follow-up patients and 32.8% seeing new patients. 11 The American Academy of Neurology Workforce Task Force in 2013 proposed that one strategy of helping to ensure access to neurologic services is to utilize supervised nurse practitioners or physician assistants. 12 These types of providers have been used successfully in stroke and telestroke, 13 Parkinson disease, 14 and headache management. 15 There are no published examples of utilizing a physician-nurse practitioner/physician assistant team to improve outpatient general neurology access.
General neurology was chosen to pilot the Penn State access team model.
METHODS

Setting
Neurology as a specialty has long experienced demand that overwhelms supply, particularly in nonurban areas. PSHMC Department of Neurology provides primary, secondary, and tertiary care with the full spectrum of outpatient services in Hershey, Pennsylvania. Although patient referrals routinely come from a 4-state referral base, the primary service area is south central Pennsylvania.
Planning the project Overview The PSHMC determined to pilot a novel delivery model to try to improve access to outpatient medical care and selected adult general neurology as the first project. A team was recruited and trained to evaluate new general neurology referrals. This team served as a frontline evaluation unit, evaluating patients with new neurologic symptoms or signs and providing direction for future care needs. After evaluation, the access team would direct patients to 1 of 3 directions: to the primary care physician (e.g., no neurologic disease present or diagnosis of migraine now effectively treated) or to a subspecialty clinic (e.g., diagnosis of multiple sclerosis made) or to a general neurology physician who provides ongoing care (e.g., diagnosis of Parkinson disease responding to treatment).
The access team was launched in January 2013. Referring providers were provided the option of the next available general neurology physician or the next available access team member. The team consisted of 1 neurology physician, 2 nurse practitioners, and 1 physician assistant along with a supporting nursing and medical staff. Total added full-time equivalent (FTE) employees for the pilot was 4.5 (2 nurse practitioners each 1.0 ambulatory FTE, 1 physician assistant 1.0 ambulatory FTE, medical office assistant 1.0 FTE, licensed practical nurse 0.5 FTE).
Physician
A senior general neurology board-certified physician was chosen as the team leader. This physician had been practicing neurology for 16 years. The physician served as the principal Referring physicians and patients were educated regarding the concept and the role of the access team as well as alternate options; 95% of referring providers selected the access team.
recruiter and trainer of the nurse practitioner and physician assistant team members. In the clinic, the nonphysician clinicians evaluated new general neurology referrals while the neurologist served as supervisor and clinical resource. The physician helped the team members formulate localization, differential diagnosis, and care plan while also reviewing images/diagnostic studies and dictated notes.
Nonphysician clinicians
Two nurse practitioners and one physician assistant were recruited. Education of the nonphysician clinicians was informal and adapted to the individual provider's background and knowledge base. The process entailed 4 stages of training: stage 1: didactic and reading instruction (core neurology topics, e.g., identification and evaluation of stroke, differentiation of primary vs secondary headache, evaluation and diagnostic workup for gait dysfunction), 4-6 weeks; stage 2: observation and clinical hands on training, 2-4 weeks; stage 3: direct patient care with direct supervision, 2 weeks; stage 4: ongoing review and feedback, 8 months and still training.
Scheduling
All incoming new general neurology referrals were offered an appointment with an access team member (nurse practitioner or physician assistant with physician supervision) or with the next available physician. During the course of the pilot, there was an average of 52 new referrals per week, with a peak of 80 per week during June. The overall trend as to number of referrals was unchanged. During this pilot, the access team was never advertised or promoted. As consult requests arrived, referring providers were given the option of the access team. Referring physicians and patients were educated regarding the concept and the role of the access team as well as alternate options; 95% of referring providers selected the access team.
The nonphysician clinician weekly clinic template allowed for 6 half-day ( 
Assessment
We sought to analyze whether this model would succeed in reducing new patient wait time for general neurology while maintaining patient satisfaction with the care provider.
Measures
Lead time Lead time for general neurology (access team or physician) was collected and recorded for 8 months prior to the onset of the pilot and for the 8 months of the pilot. Although not collected prospectively, the access team clinic fill rate was noted to remain constant during the pilot period. Although there were unfilled appointments due to late cancellations or no shows, there were no gaps in clinic schedules in advance.
Patient satisfaction
Press Ganey anonymous patient satisfaction surveys were utilized to assess patient acceptance of access team providers. General neurology nurse practitioner/physician assistant total provider scores were collected before and after the pilot study. Before the study, there was a single physician assistant who had been providing outpatient general neurology services. The June and September 2012 quarterly care provider total raw scores for this individual were collected. The March and June 2013 quarterly care provider total raw scores for the access team, 2 nurse practitioners and 1 physician assistant, were collected.
Outcome and analysis
Lead time For the year prior to launching the access team, lead time averaged 299 calendar days. During the pilot period, 1,441 new consult patients were evaluated and 722 follow-up patients seen. For the 8 months of the pilot, lead time averaged 10 calendar days ( figure) for the access team. By the end of this pilot, lead time for physicians was 58 days. The majority of referring providers continued to choose the access team.
Patient satisfaction
Patients' grading of the general neurology nonphysician provider before the launch of the access team was an average of 89.25. The average nonphysician provider score at the end of the first 6 months of the access team was 89.25.
DISCUSSION
New patient referrals to general neurology were offered the access team or next available physician appointments. Of those selecting the access team, there was a 30-fold reduction in lead time without any major decline in patient satisfaction with providers.
Interpretation and relevance
Inadequate outpatient access to medical care is a challenge for specific types of providers especially in nonurban regions. Future demand for neurologists will be fueled by the aging of the US population, the higher health care utilization rates of neurologic services, and a greater number of patients gaining access to the health care system due to the Patient Protection and Affordable Care Act. 12 There was an 11% shortfall of neurologists in the United States in 2012 and an anticipated 19% shortfall by 2025. 16 The 2010 Pennsylvania Department of Health report shows only 414 board-certified neurologists in Pennsylvania, and of all neurologists in Pennsylvania, 49% anticipate they will no longer be practicing in Pennsylvania in 10 years. 17 According to personal communication with the Pennsylvania Department of Health, preliminary data from the 2012 Physician Licensure Survey shows that there are 4.8 neurologists per 100,000 Pennsylvania population and only 3.6 in the PSHMC primary service area (compared to 5.2 per 100,000 nationally 16 and a state high of 12.1 per 100,000 in Massachusetts 16 ). Given the current undersupply of physicians, the geographic maldistribution of physicians, the projected increased demand, and the lack of a unified plan to address this mismatch, alternate models of care delivery are needed. The physician-nurse practitioner/physician assistant model is one potential option that can accomplish this.
Limitations
This team-based model only addresses one aspect of the access challenge-that of timely evaluation of new outpatient consultation. It does not address the need for ongoing care. There continues to be the challenge of identifying who will manage the ongoing care for more complex patients. This also does not address that some physicians and some patients prefer to be evaluated by a physician. For example, the average Press Ganey care provider total score for physicians during the access pilot was 92.24 (compared to the nonphysician clinician average of 89.25). Reason for referral and diagnosis made was not collected and tabulated. Most of the referrals were for symptoms (e.g., headache, dizziness, memory dysfunction, gait dysfunction, numbness, weakness, pain, involuntary movements). Complexity of cases evaluated by the access team was the same as those evaluated by physicians. This pilot also did not evaluate and compare quality of care for the team compared to physician-only models. Analysis of each one of these would be helpful to better assess value of this model. This model is cost-effective only in the context of a health system where downstream effect of the access team is factored in (e.g., resultant diagnostic studies, admissions, surgical referrals).
CONCLUSION
The access team model successfully improves outpatient access to general neurology (reduces lead time). The physician-nurse practitioner/physician assistant team serves as one potential model for extending the utilization of a limited resource (physicians) and addressing inadequate outpatient access to medical care.
